A dose enhancement factor (DEF) is defined that the ratio of the dose deposited in tumor with high atomic number (Z) particles, divided by the dose deposited in the tumor without the high atomic number particles. For Iodine (Z = 53), the effect of varying the concentration and kVp within phantom is shown in Fig. 1 . Fig. 1(a) shows the relationship between DEF and concentration and kVp. There were increases of DEF value with Iodine concentrations. On the contrary, Fig. 1(b) shows that the volume of dose enhancement over the target were decreased with increasing concentration. For AuNPs (Z = 79), the effect of Dose Enhancement, shown in Fig. 2(a) , is significant at lower kVp (40kVp), but is not significant at other kVp at the currently tested gold concentration level. On the contrary, Fig 2. (b) shows that the volume of dose enhancement over the target were decreased with increasing concentration and decreasing x-ray beam energies. 
